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Introduction
Economic theory suggests that individuals will migrate if the benefits from migration are high enough to cover the associated costs. In a seminal paper, Roback (1982) shows that migration is determined by an equilibrium state of market rents and wages. Higher levels of regional amenities, such as climate or proximity to the coast, are offset by lower levels of wages or higher levels of rents, and utility is equalized over space. Bayer et al. (2009) have proposed the residential sorting model as an extension of the Roback model. It additionally accounts for migration costs in the utility function, modeling location choices to reveal benefits from regional amenities.
An alternative approach to measuring the benefits accruing from regional amenities is the life-satisfaction approach. Here, initial advances have recently been made in placing the approach on economic foundations (see Welsch and Ferreira, 2014) . However, these advances are as yet limited when it comes to internal, i.e. within-country, migration. Due to data restrictions, previous empirical life-satisfaction studies on internal migration have proved unable to separate the migration effect into benefits from regional amenities and other factors, as economic theory would suggest (see e.g. Nowok et al., 2013 or Switek et al., 2012 .
However, in quality-of-life studies, regional amenities have been found to be important determinants of migration (alongside economic features) (see Rappaport, 2007 or Porell, 1982 . The omission of such factors from empirical models has been recognized as a major limitation in early migration studies (see Graves 1979 Graves , 1980 Graves and 1983 .
The aim of this paper is to link empirical investigations of the effects of internal migration on life satisfaction with economic theory. More specifically, we extend the previous literature in two ways. First, in a theoretical section, we extend the Roback (1982) model to derive an indirect utility function that accounts for benefits from regional amenities alongside income, housing costs, and migration costs. Second, in our empirical section we directly estimate this indirect utility function, using life satisfaction as a proxy for experienced utility with the ultimate goal of providing a monetary measure for benefits deriving from changes in regional amenities. Unlike earlier empirical studies on internal migration, we are able to (1) separate effects from changes in housing costs, effects from migration costs, and a remaining migration effect representing benefits from regional amenities, while (2) employing data that are much more spatially disaggregated.
In this article, we take advantage of one of the assets of the German Socio-Economic Panel (SOEP), i.e. that of providing regional information on the residences of households at the municipality level, which is the lowest level of official territorial division in Germany. 1 By presenting evidence from a large representative panel dataset, we address several concerns that are common in connection with cross-sectional data. When focusing on regional amenities, selection bias arises if individuals with specific characteristics are selected into regions with higher (lower) levels of regional amenities. Assume, for example, that extrovert people are more satisfied and tend to be more prone to migration, improving their situation by migrating to regions with higher levels of regional amenities. This causes an overestimation of benefits from regional amenities in regions with higher amenity levels (and, similarly, an underestimation in regions with lower amenity levels). The use of panel data providing repeated observations of individuals over time enables us to overcome potential selection bias by controlling for time-invariant individual fixed effects in the empirical analysis.
We begin the analysis by asking to what extent benefits from changes in regional amenities beyond income, housing costs, and migration cost differentials exist in general for the working age population. At the same time, we control for other socio-economic characteristics. In the next stage, we test whether our findings are robust to various sources of bias from omitted variables, such as housing characteristics, social ties, and regional economic characteristics. The final step is then to derive from the empirical model a conservative monetary measure for the trade-off between income and benefits from changes in regional amenities. Here we instrument income with predicted labor earnings in the wake of Luechinger (2009) and Vendrik (2013) .
Our main findings indicate that short-term net benefits from changes in regional amenities due to migration are equivalent to 21 percent of household income. These benefits from regional amenities are much larger than migration-related income gains, which represent only 3 percent of household income. However, these benefits also involve costs that partly mitigate their effect. Housing costs measure 3 percent of household income. Migration costs represent 1.5 percent of household income, but in statistical terms, they do not differ significantly from zero.
The paper is structured as follows: In Section 2 we present an overview of previous research. In Section 3 we provide information on the theoretical background and the empirical specification. The data set is described in Section 4. In Section 5 we present our empirical findings. Robustness results are discussed in Section 6. In Section 7 we monetize benefits from regional amenities. Our conclusions are presented in Section 8. 1 The average size of municipalities in our sample is 63 km².
Previous Research

Studies based on the hedonic model and the residential sorting model
Previous empirical studies aiming to determine benefits from regional amenities are either based on Roback's (1982) hedonic model or, more recently, on residential sorting models (see Bayer et al. 2009 ). In hedonic studies, the coefficient obtained by regressing wages or house prices on regional amenities can be used to calculate the marginal willingness-to-pay (MWTP) for changes in regional amenities. Regional Waltert and Schläpfer (2010) . However, the Roback model rests upon assumptions that do not necessarily hold, thus causing potential bias in the estimates. The first of these is that migration equalizes utility (market equilibrium), the second that migration is costless (see Mäler, 1977) .
To offset the latter limitation, Bayer et al. (2009) propose the use of a residential sorting model. This extends the Roback model by explicitly accounting for migration costs in the utility function. The residential sorting model provides MWTP estimates for changes in regional amenities by estimating a discrete choice model for the probability that individuals will locate in a specific region. Similarly to Zabel and Kiel (2000) , Bayer et al. (2009) find negative MWTP estimates for ambient concentrations of particulate matter when applying the residential sorting model. They also find that estimates are 3.5 times larger from the residential sorting model with migration costs than from hedonic regression without migration costs. Application of the residential sorting model is however limited. Klaiber and Phaneuf (2010) find that the MWTP for an increase of non-park open space is higher (lower) for households with higher (lower) income. Sinha and Cropper (2013) find a positive MWTP for higher winter temperatures and a negative MWTP for higher summer temperatures.
Life satisfaction analyses and internal migration
The hedonic model and the residential sorting model make no use of the indirect utility function as such. The approach we present estimates the indirect utility function by using life satisfaction as a proxy for experienced utility. Several earlier studies have focused on validation tests for life satisfaction as a proxy for experienced utility. It transpires that lifesatisfaction scores are correlated with other variables associated with true individual wellbeing (see Frey and Stutzer, 2002) , which supports the validity of life satisfaction as a proxy for experienced utility. To overcome possible limitations related to interpersonal comparison,
an increasing number of studies analyze intrapersonal changes in life satisfaction by using individual panel information.
Life-satisfaction studies have focused on individual benefits of household income, leisure activities, individual costs of commuting, physical and mental health, and environmental amenities and disamenities (see Welsch and Ferreira (2014) for a recent review of the literature). Only very few of them explicitly link life satisfaction with internal migration. Switek (2012) finds positive short-term effects on life satisfaction from internal migration within Sweden. These effects are driven by housing satisfaction for non-work-migrants and improvements in occupational position for work-migrants. Empirical findings by Nowok et al. (2013) do not suggest any long-term effects from internal migration for the UK. Instead, significant declines in life satisfaction in the four years before migration are offset by increases in life satisfaction from migration, with people re-attaining their initial levels throughout the five years following migration. Findings by Nowok et al. (2013) also suggest that despite the higher social and psychological costs involved, the level of life satisfaction for long-distance migrants (≥ 25 km) is at least as high as the level of life satisfaction for shortdistance migrants (< 25 km). Studies analyzing internal migration decisions for Germany are based on information concerning East-West migration subsequent to German reunification in 1990. These studies suggest that significant increases in life satisfaction in the years after migration apply to permanent East-West migrants only (see Fuchs-Schündeln and Schündeln, 2009 ).
Existing life-satisfaction studies on internal migration are limited in two ways. First, they are unable to control for important factors such as housing costs or migration costs, providing instead aggregate effects of internal migration. Second, they focus on migration between aggregated regions. In the case of Germany, for example, they only differentiate between East and West when focusing on migration decisions linked to German reunification (Fuchs- Schündeln and Schündeln, 2009 ).
Theory and Empirical Specification
Utility maximization and regional amenities
Following Roback (1982) , we assume that each individual i in region j maximizes utility subject to a budget constraint by choosing the quantity of consumption of a numeraire good C and units of housing H. The level of region-specific regional amenities is given by A. The utility function is given as follows:
where U reflects the level of utility.
An individual maximizes utility given the following budget constraint:
where R represents housing costs per unit of housing. Substituting optimal values of consumption and housing, we obtain the following indirect utility function:
where k is the common level of utility. The level of amenities in a region shifts the indirect utility function V upwards or downwards, depending on whether it is an amenity (benefits) or disamenity (costs). Migration costs shift the indirect utility function downwards.
According to this view, migration takes place as a result of equating the benefits and costs of migration. Any region with a higher level of regional amenities will experience inmigration until, in some combination, income Y falls or housing costs per unit of housing R rise sufficiently to eliminate the utility differential (see Greenwood, 1997) . The net impact of changes in the level of amenities is then zero:
.
As shown in equation (4), the marginal utility from regional amenities δV/δA is offset by marginal net disutility from changes in income δV/δY dY/dA, housing costs δV/δR dR/dA, and migration costs δV/δMC dMC/dA in equilibrium.
Empirical specification
Taking advantage of the panel structure of our dataset, we control for various sources of omitted variable bias using individual fixed effects. In analyzing benefits from regional amenities, one major concern is selection bias. This occurs because people select themselves into regions with higher (lower) levels of regional amenities depending on their individual characteristics. For example, extrovert people tend to be more satisfied with their lives, while at the same time tending to be more prone to migration, feeling that they can improve their situation by migrating to regions with higher levels of regional amenities. In cross-section analyses, the benefits from changes in regional amenities are then overestimated in regions with higher levels of regional amenities (and underestimated in regions with lower levels of amenities). If panel information is available, the individual fixed-effects approach can partly overcome this limitation. In addition to observable time-varying characteristics explicitly considered in the analysis, such as age or health, the approach enables researchers to control for time-invariant individual characteristics such as personality traits. Along with individual fixed effects, regional fixed effects are also controlled for. To control for policy shocks that affect all individuals similarly and may also affect an individual's decision to migrate (such as the financial crisis, which increases the probability of job-related migration decisions), we include year-fixed effects.
In an individual fixed-effects model, coefficients are estimated on the basis of information about changes in variables over time, which is why, in our analysis, we identify benefits from regional amenities through changes in the level of regional amenities caused by migration. In the literature, one standard approach is to separate region-specific effects for obtaining benefits from regional amenities by including regional dummies (see e.g. Moro et al. 2008 ).
However, given that the number of internal migrants is limited in general surveys (including ours), we prefer to estimate an average effect from regional amenities rather than separating out region-specific effects. We do this by setting A (the regional amenity) equal to M i,t , where M i,t is a migration dummy taking the value of one if an individual i migrates at time t, and zero otherwise. Given that other important factors (income, housing costs, migration costs, individual characteristics, regional fixed effects) are controlled for, the coefficient of the migration dummy β a reflects an average immediate migration effect that provides a proxy for average benefits from changes in regional amenities due to migration.
Taking these controls into account and assuming a Cobb-Douglas utility function (see Appendix A.1 for a derivation) for measuring indirect utility V, we estimate our baseline model by rewriting equation (3) as follows:
where is the migration distance for individual i at time t. We assume that migration costs MC are only greater than zero for migrants in the period of migration; otherwise they are zero.
Finally, μ t are year-fixed effects, υ i are individual fixed effects, ε i,j,t is the error term, and β y , β x , β h are further coefficients to be estimated.
In a second step, we extend the baseline model controlling for other individual and regional characteristics that are not standard in life-satisfaction analyses, but which might simultaneously influence the dependent variable (life satisfaction) and the decision to migrate, thus causing potential bias in the effect of migration on life satisfaction. More specifically, we consider housing and neighborhood characteristics (first extension), social ties (second extension), and regional economic characteristics (third extension).
So far, the thing that all model specifications have in common is that endogeneity of income may bias the income coefficient downwards. A downward bias in the income coefficient is of major concern in our analysis as it causes an upward bias in the trade-off between income and the migration effect, which provides a monetary estimate for benefits from regional amenities (see Section 7). Potential sources of downward bias in the income coefficient are individual efforts leading to higher earnings and positively affecting life satisfaction (see Luechinger, 2009) 
Estimation method
Two methods can be applied to estimate the above models. First, ordered logit can be used to account for a non-linear relationship or ordinality in the dependent variable. However, this requires averaging the marginal effects to calculate the effects on life satisfaction, which is open to criticism. Second, Ordinary Least Squares (OLS) can be applied when error terms are adjusted for heteroscedasticity, which may be less accurate due to the cardinality assumption.
Ferrer-i-Carbonell and Frijters (2004) have shown that controlling for individual fixed effects is much more important than assuming ordinality or cardinality of the dependent variable in life-satisfaction analyses. In our analysis, we use OLS to estimate the model for greater ease of interpretation and apply (ordered) logit for a robustness check. As expected, the results are not affected.
Estimating an empirical life-satisfaction model with individual panel information at a regional level raises two issues. First, observations may be correlated across individuals over time, and/or second, observations may be correlated within regions as people living in the same region tend to be more similar than they would be otherwise. It is important to cluster standard errors at the appropriate level, as this relaxes the assumption that observations are independent and adjusts standard errors for intra-personal and/or intra-regional correlation accordingly (see Moulton, 1990 ). Estimating the model without clustering at the appropriate level yields standard errors that are too small, thus too often suggesting a rejection of the null.
To overcome this issue, we tested for clustering of errors at the individual level i and at the regional level j. Results show that clustering at the individual level yields more conservative inferences of migration effects than clustering at the regional level or two-way clustering at both the individual and the regional level. This is why we cluster at the individual level throughout the paper. Finally, we weight regressions with panel sampling weights provided by the SOEP to adjust for differences in the sampling design over and against the true population.
Data
Our analysis is based on data taken from the German Socio-Economic Panel ( households in Germany (see Wagner et al., 2007) . We restrict our sample to those aged between 18 and 63, the latter representing the average retirement age in Germany in 2006 (DRV, 2012 We investigate migration at the lowest level of official territorial division in Germany, the municipality level. 5 We classify those individuals that move across administrative borders of municipalities as migrants. Since on average the area of a municipality is small, we assume that (for 'within' municipality movers) regional amenities, the social, and the working environment do not change. However, we add a dummy variable for moving 'within' municipalities to control for any such effects. In the SOEP, the share of migrants is 5. 7 To control for any effects from moving in with a partner, we combine this with information on marital status ("being married", etc.) (see Luechinger, 2009 ). 8 The SOEP provides information on rents for tenants and imputed rents, which are estimated rents for house owners and tenants with reduced rents (see Krause (1996) for more information). Rents are the monthly rent charged, including utilities but excluding heating costs. Rents are divided by the size of the flat/house to obtain a measure for rents per unit of housing. of members in it, albeit not proportionally (due to economies of scale in consumption). 9 To capture the unit costs of migration, we use Euclidean distance as a measure for migration distance calculated from the coordinates of the centroids of the municipalities. Summary statistics for variables in our baseline model are provided in Appendix A.2.
To control for bias from other sources that are not standard controls in life satisfaction analyses, we consider additional characteristics in expansions of the baseline model. First, we control for housing (size, construction year, ownership, equipment, condition of the flat/house) and neighborhood characteristics. 10 Second, we consider the extent of social participation by calculating an equally weighted mean of the frequency of responses to 'helping out friends, relatives or neighbors' and 'meeting friends, relatives or neighbors,' as suggested by Headey et al. (2013) . Third, we control for economic characteristics of regions.
We use Euclidean distance from each municipality to the nearest large city to control for accessibility of services provided in large cities. 11 To control for the prosperity of a region, we also use information on regional purchasing power and regional unemployment obtained from the BBSR. Finally, for the instrumentation of income we use predicted labor earnings. These are obtained by regressing the natural logarithm of labor earnings provided by SOEP for each individual on industry and occupation dummies for each year, separately for West and East
Germany. The exponential of the predicted value is summed up over household members, which yields a final measure on predicted labor earnings (see Vendrik, 2013 
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Tab. 1: Migration effects and satisfaction with life across German municipalities Source: Own calculations. Model estimated by OLS. Robust standard errors are clustered for person number, and t-statistics are reported. * indicates significant at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level.
Empirical Results
Baseline model
The results of the baseline model are presented in Table 1 . The effects of socio-economic characteristics on life satisfaction are similar to those typically found in the literature (see Dolan et al., 2008) . Our findings indicate a positive diminishing effect of income on life satisfaction. The effect of housing costs per m² on life satisfaction is negative but insignificant. We also find a positive effect of age squared, which is in line with a U-shaped relationship between age and life satisfaction established in earlier studies (see Ree and Alessie, 2011) .
13 Furthermore, the number of persons living in a household positively affects life satisfaction, while hospitalization in the previous year or redundancy have a negative effect. Being a non-German citizen or having the first interview relative to having the third or subsequent interview have a positive effect on life satisfaction. While effects from moving 'within' municipalities are close to zero and insignificant, we find a positive and significant effect on life satisfaction from migrating 'across' municipalities. Not only is the effect from migration statistically significant at the 5 percent level, it also exerts an effect equivalent to more than half the magnitude of the effect of negative events on life satisfaction, such as redundancy (0.3101 as compared to -0.5048 for redundancy). The effect of migration distance (our measure for the costs of migration) on life satisfaction is negative, as expected, but insignificant. In a first extension of the baseline model presented in Table 2 , we control for housing and neighborhood characteristics. Changes in housing and neighborhood characteristics may simultaneously affect life satisfaction and the decision to migrate. They may also bias the migration effect upwards or downwards, depending on whether migration involves an improvement or a deterioration of housing and neighborhood characteristics. Including housing and neighborhood controls reduces the sample size from 43,941 to 41,764 and the number of 'across'-municipality migrants from 555 to 465. In column (2) of Table 2 As we see in Table 2 , controlling for housing and neighborhood characteristics (column 2) has a minor effect on the coefficients included in the baseline model (column 1); the estimated coefficient for migration is 3 percent lower. Similarly, the income coefficient decreases, while its level of significance increases to the 5 percent level. The coefficient of housing costs is now significant at the 5 percent level in both specifications presented in In a second extension of the baseline model presented in Table 3 , we add information on social participation as a measure of social ties. Existing social ties with the destination region may (a) simultaneously and positively affect life satisfaction and the decision to migrate and (b) bias migration effects upwards. 14 As information on social ties is only available for three years in our sample period, the inclusion of social ties reduces the sample size from 41,764 to 24,280 and the number of migrants from 465 to 280.
Extensions of the baseline model
Our results presented in Table 3 suggest that social ties have a positive and highly significant effect on life satisfaction. Comparing columns (1) and (2), the effect on migration and on socio-economic characteristics is, however, largely negligible. The effect on migration is 1 percent smaller. The effect of migration distance remains negative and insignificant.
There is no change regarding the effect of income, but the coefficient is now significant at the 1 percent level compared to the results presented in Tables 1 and 2 . The coefficient for housing costs per m² is significant at the 5 percent level in both specifications presented in Table 3 ; the negative coefficient is 4 percent larger when controlling for social ties. Overall, controlling for social ties causes major observation losses and only has a negligibly minor 14 Social ties in the region of origin might bias the migration effect as well, causing, however a downward bias. In general, we are more concerned with overestimating benefits from regional amenities. For this reason, we do not consider this further. 
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Tab. 4: Migration effects and regional economic characteristics Source: Own calculations. All models estimated by OLS. Robust standard errors clustered for person number and t-statistics reported. * indicates significant at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level. Socio-economic controls as provided in Table 1 are included but not presented here.
impact on migration effects. Accordingly, we forgo consideration of social ties in subsequent model specifications.
In a third extension of the baseline model presented in Table 4 , we control for regional economic characteristics alongside housing and neighborhood characteristics. The sample is that of the model with housing and neighborhood characteristics. We find that an increase in regional purchasing power has a positive diminishing effect on life satisfaction, which is significant at the 5 percent level. These findings suggest that the wealth of a region, as measured by purchasing power, provides positive externalities for individuals living in that region. Other regional economic characteristics, such as distance from the nearest large city and regional unemployment levels, have no significant effect on life satisfaction.
Comparing columns (1) and (2) of Table 4 , we find that controlling for regional economic characteristics reduces the coefficient of migration by 5 percent. The effect of migration distance remains negative and insignificant. The effect on socio-economic characteristics is small: the positive coefficient for income is 2 percent larger, while the negative coefficient for housing costs per m² increases by 1 percent. Tab. 5: Migration effects and income instrumentation Source: Own calculations. All models estimated by OLS. Robust standard errors clustered for person number and t-statistics reported. * indicates significant at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level. Socio-economic controls as provided in Table 1 are included but not presented here.
In a fourth and final extension of the baseline model presented in Table 5 , we instrument income using predicted labor earnings while controlling for housing, neighborhood and regional economic characteristics. This reduces the sample size from 41,764 to 29,675 and the number of migrants from 465 to 340. We compare the results of two specifications without income instrumentation to the one with instrumentation: a specification with housing, neighborhood, and regional economic characteristics (column 1), a specification with further controls for labor characteristics (column 2) (see Luechinger, 2009 or Vendrik, 2013 , and, finally, a specification instrumenting for income (column 3). 15 In the non-instrumented model with labor characteristics in (column 2), we find that job tenure has a negative impact on life satisfaction and that actual working hours have a highly significant inverse U-shaped effect as established in the literature (see Luechinger, 2009 ). Comparing the results to those in column
(1), we find that controlling for labor characteristics has a small effect on the estimated 15 Following Luechinger (2009), we also drop self-employed people from the sample in this model specification because they tend to be more reluctant about disclosing their income.
coefficients for income, housing costs per m², and migration (maximum 2 percent change).
The effect of migration distance is still negative, but compared to the results presented in Table 4 , it is now significant at the 10 percent level in all specifications presented in Table 5 .
When instrumenting the income variable (column 3 in Table 5 (2) and (3), we find that the income coefficient is more than three times larger when instrumented.
Instrumenting the income variable has an effect on the coefficients of other control variables as well. The positive effect of migrating on life satisfaction increases, the coefficient is 5 percent larger. The negative effect of housing costs per m² increases by more than 25 percent. The negative effect of migration distance decreases by 6 percent. Our results confirm earlier studies (e.g. Luechinger, 2009 or Vendrik, 2013 in underlining the importance of controlling for income endogeneity in empirical life-satisfaction analyses.
Robustness
The previous section has confirmed the importance of income instrumentation in our analysis. In the following, we use the specification with income instrumentation (fourth and final extension of the model; column (3) of Table 5 ) for a number of robustness checks. First, we examine the robustness of socio-economic and migration effects to adding further controls for labor characteristics, which are used in the literature when instrumenting the income variable with predicted labor earnings (see Luechinger, 2009 ) and which we have not yet considered in our final model specification. More specifically, we additionally control for job status (blue-collar, white-collar, managerial position, public services, trainee). The results (not presented) are similar to those found in our final model specification (Table 5, column 3 ).
Second, we tested various other specifications of distances to cities (used as a control for regional economic characteristics in column (2), Table 4 ) to rule out any effect from the choice of the distance variable on the outcome of our analysis. As an alternative to Euclidean distance from large cities, we used driving distance to major centers provided by the BBSR.
"Major centers" captures not only large cities, but also smaller cities that function as major centers. We also tested for various specifications, including distance variables as squared terms, in addition to the level and a logarithmic transformation. None of these different specifications (not presented) yield higher significance levels for coefficients, nor do effects from migration change, the main focus of our analysis.
Monetizing Regional Amenities
Using the marginal rate of substitution between the effect of migration and individual income, it is possible to assign a monetary value to the trade-off between income and migration. According to our theoretical model, this provides us with information about the income changes required to offset changes in regional amenities, which can be calculated as follows:
WTP for regional amenities = (11) with Y being real equivalent net household income, M the migration dummy, β a the estimated coefficients of the migration dummy, β y the coefficients of the logarithm of real equivalent net household income, and Y m median real equivalent net household income.
Using results from column (3) in Table 5 , the WTP of migrants for an increase in regional amenities provided by the monthly income change is € 371 (evaluated in terms of a monthly median household income of € 1,764, see Table 6 ), which is statistically significant at the 5 percent level, equivalent to 21 percent of household income. 16 As we do not account for discounted future income, this value can stand as a short-term measure of the benefits from regional amenities (see Schündeln, 2007 , for further discussion).
Analogously to obtaining a WTP for an increase in regional amenities, we calculate for migrants a WTP for lower housing costs and shorter migration distance (our measure of the costs of migration) as follows:
WTP for housing costs =
WTP for migration distance = (13) with Y being real equivalent net household income, R real equivalent housing costs per m², D Table 5 . Robust standard errors clustered for person number. T-statistics obtained using the delta method. * indicates significant at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level. a WTPs for housing costs evaluated in terms of real median equivalent rents per m² of € 2 (adjusted by OECD equivalence scale, see Section 4) and median change in the size of house/flat for migrants of 15 m².
b WTPs for migration distance evaluated in terms of median migration distance of 13 km. The WTP of migrants for a decrease in housing costs as provided by the monthly income change is € 48 (evaluated in terms of monthly median equivalent housing costs per m² of € 2 and the median change in size of house/flat of 15 m², see Table 6 ), which is statistically significant at the 10 percent level, corresponding to 3 percent of household income. 17 The WTP for a decrease in migration distance as provided by the monthly income change is € 23
(evaluated in terms of a median migration distance of 13 km, see Table 6 ), which represents 1.5 percent of household income. 18 However, the WTP for migration distance is statistically no different from zero.
Several issues concerning the value of regional amenities as provided by WTP estimates are worthy of note. First, accounting for income endogeneity has a considerable effect on our empirical results. As the income coefficient is used as a denominator when calculating the trade-off between income and regional amenities, estimates for regional amenities would be overestimated if income were not instrumented; in our case values would be 3.5 times larger.
Our value is slightly above the findings in the literature, according to which estimates increase by a factor of between two and three when instrumenting income with predicted labor earnings (see Luechinger, 2009 or Vendrik, 2013 . However, these studies also tend to consider much longer sample periods.
Second, accounting for migration costs in the empirical model is of major importance, as otherwise, changes in life satisfaction understate the correct value of changes in regional amenities. If people decide to migrate to a specific region, ceteris paribus, benefits from regional amenities must be large enough to cover migration costs. In Bayer et al. (2009) , for example, the estimated benefits of better air quality are 3.5 times higher in a residential sorting model compared to results of a hedonic regression without migration costs. 19 Our estimates suggest that benefits from regional amenities are 1.5 times larger when controlling for migration costs (results for a model without migration costs are not presented).
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Accordingly, accounting for migration costs is of major importance not only in hedonic analyses but also in life-satisfaction analyses aiming at estimating benefits from regional amenities based on migration decisions.
Third, accounting for housing costs per m² in the empirical model has a negligible effect on our estimates for benefits from changes in regional amenities compared to accounting for migration costs. However, this does not in itself suggest excluding housing costs per m² from empirical life-satisfaction analyses on internal migration. First, their level effects are controlled for by individual fixed effects in our analysis. Second, not only is their effect statistically different from zero, they also play a crucial role in explaining decisions to migrate by acting as a compensating counterpart to benefits from regional amenities indicated by the findings from our empirical analysis.
Conclusions
This study is the first to link economic theory with empirical life-satisfaction analyses of internal migration. Unlike earlier empirical life-satisfaction analyses, ours enables us to estimate effects on a lower level of aggregation, distinguishing between the costs and benefits of migration as suggested by economic theory. More specifically, we distinguish four factors:
(1) benefits from regional amenities, (2) benefits from income, (3) housing costs, and (4) migration costs. The major advantages of our analysis are its high level of regional disaggregation combined with individual panel information, thus permitting not only a detailed analysis of migration decisions, but also controlling for selection bias by applying 19 The WTP for a one-unit reduction in ambient concentration of particulate matter increases from $55 to $185 per year. 20 Measures for benefits from regional amenities decrease from € 370 evaluated in terms of median household income (€ 439 evaluated in terms of mean household income) to € 265 (€ 313). This represents a reduction from 21 % of household income to 15 %.
individual fixed effects. To account for endogeneity of income, we apply an instrumentation strategy.
We find that short-term benefits from changes in regional amenities due to migration represent 21 percent of household income. These benefits from regional amenities are much larger than migration-related income gains, which represent only 3 percent of household income. These benefits are partly offset by housing costs and migration costs representing 3 percent and 1.5 percent of household income, respectively. In statistical terms, however, migration costs are not significantly different from zero.
Several insights from our robustness analyses are worthy of note. First, benefits from changes in regional amenities are overestimated if endogeneity of income is not accounted for, the value then being 3.5 times larger. This is close to findings in the literature. Second, the consideration of migration costs in our empirical life-satisfaction model turns out to increase benefits from regional amenities by a factor of 1.5. This emphasizes the importance of controlling for migration costs in empirical life-satisfaction analyses to avoid omitted variable bias when looking to derive benefits from regional amenities as recognized with regard to hedonic studies.
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